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ABSTRACT 
Surveys  o f  39 random 30-m2 s u b t i d a l  s t a t i o n s  and 56 random 
114-m2 s u b t i d a l  s t a t i o n s  i n  Diab lo  Cove and t h e  North  C o n t r o l  
were  completed.  
The mean d e n s i t y  of r e d  a b a l o n e s ,  HaZiotis rufescens, i n  
Diablo  Cove was g r e a t e r  t h i s  y e a r  (0.02/m2) t h a n  l a s t  y e a r  
(0. 005/m2). T h i s  d i f f e r e n c e  p robab ly  r e f l e c t s  sampl ing v a r i -  
a t i o n  r a t h e r  t h a n  d e n s i t y  change. 
A t o t a l  of 29 s p o r t f i s h  ca tch-per -un i t -o f -e f fo r t  s t a t i o n s  was 
sampled i n  Diablo  Cove and 1 2  i n  t h e  North  Cont ro l .  
Foam o b s e r v a t i o n s  i n  Diab lo  Cove were  c o n t i n u e d .  The c o o l i n g  
w a t e r  pumps were  n o t  i n  o p e r a t i o n .  The amounts of foam 
appeared  t o  b e  abou t  t h e  same d u r i n g  c e r t a i n  wea ther  c o n d i t i o n s  
as t h o s e  when t h e  pumps are i n  o p e r a t i o n ,  a l t h o u g h  n o t  a s  t h i c k .  
The number of s e a  o t t e r s ,  Enhydra Zutfis ,  d e c r e a s e d  s u b s t a n t i a l l y  
between P t .  Buchon and Pecho Rock. T h i s  was due t o  t h e i r  a n n u a l  
m i g r a t i o n  ( o r  " p u l l i n g  back") i n t o  t h e  more c e n t r a l  p a r t s  of 
t h e i r  range.  
Random s u r v e y s  of t h e  i n t e r t i d a l  a r e a s  d u r i n g  t h e  upwel l ing  
p e r i o d  were  completed.  
L1 Marine Resources ,  A d m i n i s t r a t i v e  Report  No. 77-9 
February  1977 
O p e r a t i o n s  Research Branch, 2201 Garden Rd., Monterey,  
CA. 93940. 
This  i s  t he  1 3 t h  q u a r t e r l y  r e p o r t  submit ted i n  p a r t i a l  f u l f i l l m e n t  
of ~ e s e a r c h  Contract  N. 5-11-75 between t h e  Department of F i s h  and Game 
and t h e  P a c i f i c  G a s  and E l e c t r i c  Company. Through t h i s  c o n t r a c t ,  t h e  
Department of F i s h  and Game is  t o  conduct e c o l o g i c a l  monitor ing s t u d i e s  
t o  determine what changes have occurred s i n c e  1970 and 1971 i n  t h e  base- 
l i n e  inventory  of t h e  marine b i o t a ,  w i th  s p e c i a l  r e f e r e n c e  t o  f i s h e s  and 
abalone. 
Quar t e r ly  r e p o r t s  w i l l  be followed by annual  r e p o r t s .  F u l l  t a b l e s  
and s p e c i e s  l i s ts  w i l l  be inc luded  i n  each  annual  r e p o r t .  
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During t h i s  q u a r t e r ,  we worked on t h e  1975-76 annual  r e p o r t ,  which in-  
c ludes  t h e  q u a r t e r l y  r e p o r t  f o r  A p r i l ,  May and June 1976, and on a l g a e  
samples c o l l e c t e d  dur ing  t h e  spring-summer s e r i e s  of minus t i d e s .  Also, 
we made weekly obse rva t ions  on foam cond i t i ons  i n  Diablo Cove, completed 
our random s u b t i d a l  surveys,  and 'conducted s p o r t f i s h  catch-per-unit-of- 
e f f o r t  surveys  a t  most s u b t i d a l  s t a t i o n s .  
Th i s  r e p o r t  s e r v e s  a s  a summary of work performed du r ing  t h e  q u a r t e r ,  
and does n o t  c o n s t i t u t e  a ~ e ~ a r t m e n t  of F i s h  and Game environmental  impact 
r e p o r t .  Our q u a r t e r l y  r e p o r t s  a r e  i n t e r i m  r e p o r t s  and u s u a l l y  do n o t  con- 
t a i n  completely analyzed da t a .  Year ly  a n a l y s i s  and comparisons of d a t a  a r e  
presented  i n  our  annual  r e p o r t s .  
OPERATIONS 
Permanent Sub t ida l  S t a t i o n  Surveys 
None of t h e  permanent s t a t i o n s  were surveyed dur ing  t h e  q u a r t e r .  F a l l  
surveys w i l l  be conducted i n  October. 
Random S u b t i d a l  S t a t i o n  Surveys 
Methods 
Surveys of random 30-m2 s u b t i d a l  s t a t i o n s  were conducted l i k e  those  
of 1975: 24 l o c a t i o n s  were s e l e c t e d  i n  Diablo Cove and 24 i n  t h e  North 
Control (Figure 1 ) .  I n  Diablo Cove, 1 6  s t a t i o n s  w e r e  s e l e c t e d  from depths  
of 2 .1 t o  7.6 m (7 t o  25 f t )  and 8 from 7.9 t o  18.3 m (26 t o  60 f t ) .  These 
s t a t i o n s  were e q u a l l y  d iv ided  between n o r t h  and south  Diablo Cove. 
North Control  s t a t i o n s  were s e l e c t e d  from t h r e e  depth  s t r a t a :  12 
s t a t i o n s  from 2.1 t o  6.1 rn (7 t o  20 f t ) ,  8 from 6.4 t o  12.2 m (21 t o  40 
f t ) ,  and 4 from 12.5 t o  18.3 m (41 t o  60 f t ) .  I d e n t i f i a b l e  i n v e r t e b r a t e s ,  
Lion ~ $ c k  Cove 
FIGURE 1. Locat ions of random s u b t i d a l  and i n t e r t i d a l  s t a t i o n s  - Diablo 
Canyon Power P l a n t  s i t e .  
5 cm (2 inches)  and l a r g e r , a n d  f o u r  s p e c i e s  of brown a l g a e  were counted 
w i t h i n  each  random 30-m2 s t a t i o n .  
A new s tudy ,  undertaken in 1975, was continued. It cons i s t ed  of 
counting a l l  i d e n t i f i a b l e  i n v e r t e b r a t e s  w i t h i n  f o u r  1 / 4  m2 quadra ts  which 
were s e l e c t e d  a long  a 30-m t r a n s e c t  l i n e .  Some t r a n s e c t  l i n e s  w e r e  layed 
p a r a l l e l  t o  s h o r e  wh i l e  o t h e r s  were run  due North from t h e  b o a t ' s  anchor 
a t  p rev ious ly  surveyed random 30-m2 s t a t i o n s .  Also, we made counts  of  
, 
b u l l  k e l p ,  Nereocystis Zeufikeana, one m e t e r  out  t o  each s i d e  of t h e  
30-m t r a n s e c t .  
Resu l t s  
We surveyed a l l  random 30-m2 s t a t i o n s  i n  Diablo Cove and 1 5  s t a t i o n s  
i n  t h e  North Control.  The n i n e  remaining s t a t i o n s  i n  t h e  l a t t e r  s i t e  w i l l  
b e  surveyed i n  October. Also, w e  surveyed 48 random 1/4-m2 quadra t s  i n  
Diablo Cove and 8 i n  t h e  North Control .  
Cursory examination of t h e  d a t a  from t h e  30-m2 s t a t i o n s  i n d i c a t e s  no 
major change in'numbers of most i n v e r t e b r a t e s  q u a n t i f i e d .  The mean 
d e n s i t y  of red  aba lones ,  HaZiotis rufescens, i n  Diablo Cove increased  
2 t h i s  year  (0.02 per  m ) when compared t o  l a s t  y e a r ' s  survey (0.005 per  
m2). This  d i f f e r e n c e  probably r e f l e c t s  sampling v a r i a t i o n  r a t h e r  than  
d e n s i t y  change. 
The mean d e n s i t y  of red  abalones i n  t h e  North Control  remained t h e  
same as t h a t  of 1975 (0.01 per  m2). Th i s  e s t i m a t e  i nc ludes  d a t a  from 
f i v e  s t a t i o n s  surveyed i n  e a r l y  October. 
The mean d e n s i t y  of g i a n t  red  sea u rch ins ,  StrongyZocentrotus franci- 
scanus, continued t o  d e c l i n e  i n  Diablo Cove, dropping from 0.56 p e r  m2 i n  
2 1975 t o  0.26 per  m t h i s .  y e a r ,  It r e m i n e d  t h e  same i n  t h e  North Control  
2 
a r e a  (0.13 per  m ). Most g i a n t  r ed  s e a  u rch ins  observed i n  both  s tudy  a r e a s  
were j u v e n i l e s  and smal l  a d u l t s .  
There was evidence of sea o t t e r  fo rag ing  i n  Diablo Cove dur ing  t h e  
p a s t  12  months. 
The b u l l  k e l p  d e n s i t y  i n  Diablo Coye remained ve ry  high. 
2 The most f r e q u e n t l y  observed i n v e r t e b r a t e s  a t  t h e  114-m quadra t s  i n  
Diablo Cove were Epiacti's prolifera, HomaZopoma Zuridzm, Acmaea mitra, 
BaZanophyZZia eZegans and Henricia ZeviuscuZa, I n  North Control  114-m 2 
quadra ts ,  Astrea gibberosa, Tonice Z Za Zineata and Epiactis pro Zifera were 
t h e  most f r e q u e n t l y  observed i n v e r t e b r a t e s .  
S p o r t f i s h  Catch-per-Unit-of-Effort 
Methods 
F ish ing  was conducted a t  most random s u b t i d a l  s t a t i o n s  t o  determine 
catch-per-uni t -of-effor t  f o r  t h e  more common s p o r t f i s h e s .  One o r  two rods  
were f i s h e d  f o r  30 minutes u s ing  4 "Wonder J i g s "  per  l e a d e r  w i t h  s t r i p s  of 
squid  a t t ached  t o  most j i g s .  
R e s u l t s  
I n  Diablo Cove, 17.25 p o l e  hours  of e f f o r t  a t  29 s t a t i o n s  y i e lded  10  
f i s h e s  f o r  a c a t c h  r a t e  of 0.58 f i s h e s  pe r  hour .  Th i s  low c a t c h  r a t e  was 
probably due t o  t h e  dense canopy of b u l l  ke lp ,  which made f i s h i n g  very  
d t f f i c u l t .  Black-and-yellow r o c k f i s h ,  Sebastes chrysomeZas, and cabezon, 
Scorpaenichthys marmoratus, were t h e  most f r e q u e n t l y  caught s p e c i e s .  
North Control  s t a t i o n s  produced a h ighe r  ca t ch  r a t e  (1.20 f i s h  p e r  
hour f o r  7.5 po le  hours  of e f f o r t  a t  1 2  s t a t i o n s ) .  Blue r o c k f i s h ,  Sebastes 
mystinus, were t h e  most abundant f i s h .  
Foam Observat ions 
Methods 
We observed and took  photographs of foam cond i t i ons  i n  Diablo Cove. 
Also, we es t imated  wind speed and d i r e c t i o n ,  swe l l  he igh t  and d i r e c t i o n ,  
t i d a l  s t a g e ,  and foam th ickness .  
. Resu l t s  
The P a c i f i c  G a s  and E l e c t r i c  n u c l e a r  power p l a n t  cool ing  system, which 
normally produces foam when t e s t e d ,  was n o t  t e s t e d  t h i s  q u a r t e r .  There- 
f o r e ,  t h e  foam observed was produced n a t u r a l l y .  Foam d i s t r i b u t i o n  
p a t t e r n s  were s i m i l a r  t o  those  observed dur ing  t e s t i n g ,  w i th  foam pa tches  
concent ra ted  i n  t h e  southern  p o r t i o n  of Diablo Cove inc lud ing ,  on 
occasion,  i n t e r t i d a l  a reas .  Also,  more foam was observed dur ing  pe r iods  
of calm t o  moderate winds and when t h e  t i d e  was at f lood  s t age .  
W e  noted two d i f f e r e n c e s  i n  foam cond i t i ons  t h i s  q u a r t e r  which 
d i f f e r e d  from t h o s e  when t h e  pumps a r e  t e s t e d .  The,foam was much 
t h i n n e r  t h i s  q u a r t e r ;  n a t u r a l l y  produced foam was never  observed over 
5 1  mm (2 inches)  t h i c k ,  wh i l e  t h e  foam produced dur ing  pump t e s t i n g  was 
observed up t o  200 mm (8 inches)  t h i ck .  Also, t h e r e  appeared t o  b e  more 
foam dur ing  t h i s  q u a r t e r  of moderate t o  heavy s w e l l s  than  dur ing  c a l m . t o  
moderate s w e l l s  of  pe r iods  of pump t e s t i n g .  
Sea O t t e r  
Method 
We have no formal  program t o  monitor s e a  o t t e r  a c t i v i t y .  However, 
w e  cont inued t o  summarize obse rva t ions  made by Suzanne Benech, who, under 
c o n t r a c t  w i t h  P.G. & E., i s  conduct ing a  sea o t t e r  survey between P o i n t  
Buchon and t h e  v i c i n i t y  of  Pecho Rock. 
Resu l t s  
Sea o t t e r  counts  decreased from 66 i n  e a r l y  J u l y  t o  j u s t  under 30 
f o r  t h e  remainder of t h e  qua r t e r .  Th i s  fo l lows  an  annual p a t t e r n ,  
observed over t h e  p a s t  t h r e e  y e a r s ,  of t h e  o t t e r s  moving t o  and n o r t h  
of t h e  P t .  Buchon a r e a  dur ing  t h e  summer and f a l l .  Major food i tems  
consumed, apparent ly  i n  equal  p ropor t ions ,  w e r e  abalones, HaZiotis 
spp.; g i a n t  red  s e a  urchin ,  StrongyZocentrotus franciscanus; and t h e  
r ed  t o p  s h e l l ,  Astrea gibberosa. 
The major r a f t  l o c a t i o n  was j u s t  n o r t h  of Pecho Rock. 
I n t e r t i d a l  Surveys 
Methods 
During t h i s  q u a r t e r  we conducted four  random i n t e r t i d a l  s t a t i o n s ,  
completing our  1976 Upwelling survey. I n v e r t e b r a t e  d a t a  from quadra t s  
of t h e  random s t a t i o n s  w i l l  be  d e t a i l e d  i n  t h e  1975-76 annual  r e p o r t .  
Algae d a t a  from t h i s  pe r iod  w i l l  be  d e t a i l e d  i n  t h e  1976--77 annual  
r e p o r t .  
I n t e r  t i d a l  surveys  : 
P a r t i c i p a n t s :  
Sub t ida l  surveys: 
P a r t i c i p a n t s :  
P a r t i c i p a n t s :  
P a r t i c i p a n t s :  
P a r t i c i p a n t s  : 
P a r t i c i p a n t s :  
P a r t i c i p a n t s :  
P a r t i c i p a n t s :  
P a r t i c i p a n t s  : 
P a r t i c i p a n t s  : 
P a r t f  c i p a n t s :  
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APPENDIX I 
W-DAYS SPENT AT DIABLO CANYON POWER PLANT SITE 
J u l y  1 - September 30, 1976 
J u l y  11, 1 2  
Go t sha l l ,  Laurent ,  Wendell, Freeman 
J u l y  1, 2, 12,  13, 1 4 ,  1 5  
Go t sha l l ,  Laurent ,  Wendell 
J u l y  6, 8, 20 
Laurent ,  Wendell 
J u l y  1 9  
Wendell, Warrick (PG&E) 
J u l y  27 - 30 
Go t sha l l ,  Wendell, Freeman 
August 9 - 12 
Go t sha l l ,  Laurent ,  Wendell 
August 3 - 5, 17 ,  20, 23, 30, 31 
Laurent ,  Wendell 
August 24 - 26 
Go t sha l l ,  Wendell, Freeman 
September 1, 2, 20 
Laurent ,  Wendell, Freeman 
September 7  - 1 0  
Go t sha l l ,  Laurent ,  Wendell, Freeman 
September 21-22, 27 
Laurent ,  Wendell 
S p o r t f i s h  catch-per-unit-of-effort  
s tudy:  J u l y  1, 2,  6 ,  8 ,  10-15, 19,  20, 
27-30 
P a r t i c i p a n t s  : Vartous 
August 3-5, 9-12, 17, 20, 23, 24-26, 
30-31 
P a r t i c i p a n t s :  Various 
P a r t i c i p a n t s  : Various 
T o t a l  man-days dur ing  q u a r t e r  27 7 
T o t a l  man-days a t  s i t e *  
T o t a l  s t a t i o n s  surveyed 
Trave l  t ime man-days 
Boat time (hours) 
Laboratory t i m e  man-days** 5 1 
*Total t i m e  spent  a t  Diablo Canyon by a l l  p r o j e c t  personnel ,  i nc ludes  both  
f i e l d  t ime a s  w e l l  a s  l a b o r a t o r y  t i m e .  
**Tine spen t  a t  Monterey o f f i c e  by p r o j e c t  l e a d e r  and seasonal  a i d .  
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